(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



lllllil 

(11) EP 1 044 690 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication 


(51) intci7 A61K 39/395, C07K 16/06 


18.10.2000 Bulletin 2000/42 


(21) Application number 00500066.6 




(22) Date of filing 12.04.2000 




(84) Designated Contracting States; 


• Rodriguez Canel, Carmen 


AT BE CH CY DE DK ES Fi FR GB GR IE IT LI LU 


08016 Barcelona (ES) 


MC NL PT SE 


• Rodenas Navarro, Jesus 


Designated Extension States 


08031 Barcelona (ES) 


AL LT LV MK RO SI 


• Saborido Martin, Maria de las Nieves 




08470 San Celoni (Barcelona) (ES) 


(30) Priority 13.04.1999 ES 9900757 


11.04.2000 ES 200000933 


(74) Representative Curell Aguila, Marcelino et al 




Dr. Ing. M. Curell Sunol I.I. S.L. 


(71) Applicant ARC Europe S. A. 


Agentes de la Propiedad Industrial 


08015 Barcelona (ES) 


Passeig de Gracia, 65 bis 




E-08008 Barcelona (ES) 


(72) Inventors: 


• Polo Pozo, Francisco Javier 




08210 Barbera del Valles (Barcelona) (ES) 





(54) Applications of gamma globulin-rich plasma protein mixtures of animal origin and process 
for the preparation thereof 



(57) The invention concerns applications of mix- 
tures of gamma globulin-rich plasma proteins of animal 
origin for the preparation of medicinal compositions, 
food and dietary preparations [a] suitable for the pre- 
vention and treatnnent of gastrointestinal disorders in 
human betngs and animals; [b] suitable for improving 
the immunological state of human beings and animals; 
[c] suitable for the treatment of malabsorption processes 
in human beings and animals, and [d] suitable for the 
treatment of clinical conditions accompanied by malnu- 
trition in human beings and animals and a process for 



the preparation of the above mixtures comprising dilut- 
ing a first gamma globulin concentrate in water at a ratio 
of 1 7 - 1:11; adjusting the pH to 3-6; adding polyethyl- 
ene glycol at a rate of 2-6 wt%; centrifuging at an accel- 
eration of 3000-11000 9 to give a first clarified gamma 
globulin-rich fraction, which is separated: adjusting the 
pH thereof to 6-9, adding of a further amount of polyeth- 
ylene glycol at a rate of 6-1 2 wt%; centrifuging for a sec- 
ond time at an acceleration of 3000-11000 g to give a 
second tnsolubilized fraction, compnsing mainly gamma 
globulin and a second clarified traction, which are sep- 
arated 
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Description 

Field of the Invention 

s [0001] This invention relates to applications of a nnixture of plasnna proteins of animal origin having a ganrima globulin 
content of over 25 wt°o, for the preparation of medicinal compositions food and dietary preparations It also relates to 
a orocess for the preparation of a mixture of plasma proteins of antmal origin having a gamma globulin content of over 
90 wt°o without the use of chromatographic columns from a first concentrate, the gamma globuhn/protems ra;io of 
which IS over 30 wt^'o said first concentrate oeing derived f^om animal plasma whicn has been subjected to at least 

w one prior centnfugation operation 

Prior Art Reference 

[0002] On the baS'S of the kr^own literature, the situation relating to the fractionation process is understood to be as 
follov^s 

[0003] In "A chromatographic Procedure for the Punticatton of Human Plasma Albumin". Curling, J (Vl , J Berglof, L 
O Lindquist & S Eriksson, Vox Sang 33 97-107 (1977) there ts described a fractionation method starting out from 
human plasma, in whicn polyethylene glycol (PEG) 4000 is used to obtain a gamma globulln-rich precipitate and an 
albumin fraction concentrate, which is finally purified to 99''o purity using a chromatographic system 
20 [0004] In "A Heat Polyethylene Glycol Procedure as an Alternative Method for Plasmafractionation". Guddal, W & 
K Hillgei, Folia Haematol , Leipzig 109 (1952) 6, S 840-655, thete ts oescnbed a fractionation process staiting out 
from human plasma for preparing albumin of high purity In the process described, fractionation steps with PEG 4000 
are alternated witn the use of sodium octanate, with heating to high temperatures (75°C) to obtain the albumin-enriched 
fraction 

25 [0005] In "A new high quality Albumin for therapeutic use", Joint WHO/IABS Symposium on the Standardization of 
Albumin, Plasma Substitutes and Plasmapheresis, Hansen, J F & fvl Ezban Geneva 1980, Develop Biol Standard 
48, pp 105-1 12, there ts described a fractionation method for the preparation of human albumin for therapeutic use in 
human beings, by way of injection, in which combined fractionation steps with PEG 3000 and the use of caprylic acid, 
temperature and ethanol are detailed, for the preparation of different plasma and high purity albumin fractions 

30 [0006] In "Fractional Precipitation of Proteins wtth Polyethylene Glycol", Hao. Y L , K G Ingham & Iv/I Wickerhauser, 
there is cited a fractionation process on human plasma tor preparing different plasma fractions. According to the process 
described, PEG 4000 is used for a first separation, followed by purification steps in chromatographic columns 
[0007] In "Optimization for Selective Fractionation of Bovine Blood Plasma Proteins Using Poly(ethylene glycol}". 
Lee, Y 2.. T Aishtma, S. Nakai & J.S. Sim J. Agri Food Chem, 1987. 35, 958-962, there is described a plasma frac- 

35 ttonation process earned out on bovine plasma. By working with different PEG 4000 and sodium chloride concentrations 
and at certain pH values, it was possible to separate three major fractions: fibrinogen, immuno-globulins and albumin. 
[0008] In "Fractionation of Plasma wtth Polyethylene Glycol", Poison. A. & Ruiz-Bravo; Vox Sang. 23 107-118(1972) 
there is described a fractionation process on human plasma using PEG 6000 for preparing different protein fractions 
included in the plasma According to these workers the process may be carried out working with PEG alone or in 

-^0 combination with organic salts or agents, or using chromatographic membranes 

[0009] In "An Alternative Method of Large Scale Plasma Fractionation for the Isolation of Serum Albumin", Schneider, 
W , H Lefevre, H Fiedler & L.J McCarty, Btut, Band 30 Seite 121-134 (1975), there is mentioned the possibility of 
obtaining high purity albumin from human plasma using sodium octanate in combination with ethanol and high tem- 
peratures (68°C) for the separation of albumin from the remaining plasma proteins Subsequently the albumin is pre- 

-^5 cipitaied with the use of PEG 4000 and alter resuspension in water a liquid form is obtained, or a powder is obtained 
after freeze-drying 

[0010] In "The Isolation of IgG from Mammalian Sera with the Aid of Caprylic Acid", Sletnbuch, ivi & R Audran: 
Archives of Biochemistry and Biophysics 134 279-254 (1969): there is related a fractionation process on human, 
ovine, goat or rabbit plasrna using caprylic acid (octanoic acid) for purification of the immuno-globulin-nch fiaction 
so After desalination by dialysis, the fraction was subsequently concentrated or obtained in powder form through a freeze- 
dr/ing process 

[0011] In "Precipitation of Plasma Lipoproteins by PEG-6000 and Its Evaluation with Electrophoresis and Ultracen- 
tntugation", Viikan, J , Scand J Clin Lab Invest Vol 36 1976, there is related a fractionation method on human 
plasma using different levels of PEG 6000 for the preparation of the lipoprotein-nch (LDL, VLDL HDL) fractions in a 
55 single precipitation step 

[0012] Finally, in Targe Sea /e Prepara^/or? o^A/facrop/ot)L///r!s", Wickerhauser M and Y L hao Vox Sang 23 119-125 
(1972), there is mentioned the possibility of fractionation of an tmmuno-globulin fVI-rich (Igfvl) fraction from the fraction 
HI prepared from human plasma using Cohn's aqueous alcoholic fractionating method In this case, starting out from 
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the precipitate III of Cchn's method and using PEG 6000 together with ztnc sulphate, they obtained a supernatant 
which they subsequently precipitated v^ith ammonium sulphate 

[0013] The literature covering the period from the late 80's up to date, aoart from being very scarce, does not provide 
signiticantly different concepts from those expressed in the foregoing publications 

5 [0014] According to some of the papers cited, there is disclosed a process tn which, starting out from an animal 
(bovine ovine, goat or rabbit) plasma and subjecting it to a first pnor centrifugation under certain conditions, there is 
prepared an insolubilized fibnnoqen-rich fraction and a clarified fraction containing the remaining proteins contained 
in the plasma and which are water soluble After a certain treatment, this clarified fraction is subjected to a second 
prior centrifugation. from which there is separated a new concentrated gamma globulin-rich fraction and a new clarified 

'0 albumin-rtch fraction 

[0015] Certain applications of fibrinogen-rich plasma protein mixtures in human beings are known, for example in 
the treatment of haemophilics Nevertheless, these applications require intravenous application, which means that the 
origin of the mixture has to be human to avoid incompatibility problems 

[0016] Also known are cerlain applications of albumin-nch plasma protein mixtures, for example in surgery Never- 
^5 thclcss the application is also intravenous and the origin of the mixture has to be human 

biummH"/ Ql Ihe Invention 

[0017] II s r:n object of tne invention to provide applications of a mixture of plasma proteins of animal origin having 
^0 H grir-un 1 g objlir^ content of over 25 wt%, (or the preparation of medicinal compositions, food and dietary preparations 
(dt buitrtjic lui ttic piuvention and treatment of gastrointestmal disorders in human beings and animals, [b] suitable for 
impfoving tnc immunological state of human beings and animals; [c] suitable for the treatment of malabsorption proc- 
esses ir humnn beings and animals, particularly the small intestine syndrome; refractory diarrhoea of autoimmune 
origin tymphomd post g^isirectomy steatorrhea, carcinoma of the pancreas, wide pancreatic resection, mesenteric 
2S vascuKir insuMtcicncy amyloidosis; sclerodermia; eosinophilic enteritis; and [d] suitable for the treatment of clinical 
conditions accompanied by malnutrition in human beings and animals, particularly ulcerative colitis, Crohn's disease; 
cancerous cachexia lor chrome enteritis caused by chemo- and/or radiotherapy infectious medical pathology involving 
severe malabsorption AIDS cystic fibrosis; low flow enterocutaneous fistulas; and infantile renal insufficiency endan- 
gering patient growth 

30 [0018] The plasma proteins are preferably obtained from porcine, bovine goat, equine and ovine ptasma The use 
of porcine plasma ts particularly preferred, above all for the treatment of human beings. 

[0019] One advantageous form of application is obtained when the medicinal compositions, food and dietary prep- 
arations are usable dissolved in water milk, juices, yoghurts and other foodstuffs. These other foodstuffs are preferably 
humanised milk paps and other baby foods. 
35 [0020] Preferably any variety of fibres, prebiotic, probiotic products, vitamins and minerals are added to the medicinal 
preparations food and dietary preparations 

[0021] It IS of particular interest that the immuno-globulins should be non-specific, since this involves a large cost 
reduction they have a therapeutic activity sufficient for slight infections and are an aid in more serious infections and 
do not mask any of the symptoms of the infection to be treated, whereby they may be used immediately such symptoms 
•^0 appear 

[0022] Finally a further preferred application is obtained when their use is combined with the administration of anti- 
biotics 

[0023] It is also an object of the invention to prepare a concentrate of the gamma globulin traction of over 90 wt%, 
since in such case smaller amounts are required for the later applications thereof, by way of a process significantly 

•^5 reducing the production cost in comparison with the regular chromatographic techniques This object is achieved with 
a process of the type first mentioned above, characterized in that [i] said first concentrate is diluted in water in a first 
concentrate water ratio ranging from 17-1:11, giving a first mixture, [ii] the pH of said first mixture is adjusted for the 
first lime to a value ranging from 3 - 6, to give a second mixture, [iii] from 2 to 6 wt% of polyethylene glycol relative lo 
said second mixture is added thereto, giving a third mixture [iv] said third mixture is centnfuged for a first time at an 

so acceleration ranging from 3000 to 11000 g. giving a first insolubilized beta globulin-rich fraction and a first clarified 
gamma glcbulin-rtch fraction, bcth first fractions being separated, [vj the pH of said gamma glcbulin-rich fraction is 
adjusted for a second time to a value ranging from 6 to 9 to give a fourth mixture, to which polyethylene glycol is added 
to a weight proportion ranging from 6-12 wt°/o relative to said fourth mixture, to provide a fifth mixture; [vi] said fifth 
mixture is centnfuged for a second time at an acceleration ranging from 3000 - 11000 g to give a second insolubilized 

55 fraction composed mainly of gamma globulin and a second clarified fraction, both second fractions being separated 
[0024] The animal ptasma used in this process is preferably porcine, bovine, ovme equine or goat plasma, with the 
use of porcine plasma being particularly preferred 

[0025] Concentrates of the product to which the invention relates may be obtained with the use of spray drying driers, 
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f reeze-crying or any other drying technique The present invention does not exclude the prepsrat.on o( these concen- 
trates in liqjid or frozen form They nnay aiso be prepared hy nn.croencapsu:ation of tne act.ve ingredient protecting it 
and stabilizing it against high temperatures, oxidants pH light, hunnidtty etc 

[0026] They may be supplied in tablet capsule dnnkabie vial, granulated, powde' cream lorm, both as a soie in- 
s gredient and in association w th other excipients or active ingredients 

Detailec Description of the Invention 

[0027] The invention consists of the application of immuno-globulin concentrates particularly of porcine origin, for 
TO the prevention and co-treatment of gastrointestinal disorders of diverse origin These concentrates are preferably of 
non-specific immuno-globuhns It is contemplated that :hey are administered orally or lopically and are used both alone 
and in association with other substances 

[0028] The use of porcine immuno-globulins reduces the risk of allergy reactions caused by other immuno-globulin 
sources having an allergenic risk This allergenic risk appears for example, due to the that both cow's milk and 
J5 egg are foodstuffs used in infant nutrition in the first stages of replacement of the breast nr.- This m,eans tha: rertain 
individuals have developed allergies specific to proteins from these sources 

[0029] The majority of processes in which specific immuno-glooulms are used are cos'iv since animals must be 
hypenmmunized with specific antigens These treatments require a precise prior oiagnosL .vhich is costly both finan- 
cially and in the time required for obtaining the results of the analyses 

20 [0030] The application of non-specific immuno-globulins {which contain antibodies for a very high number of micro- 
organisms) lb advaritageous in light intestir^al infections wt^ieie the presence of antibodies available in the immuno- 
globulin concentrate is already sufficient to stop the symptoms caused by the infection. In this way, the symptoms may 
also be alleviated of more serious infections, in which it is necessary to have recourse to treatment with specific anti- 
biotics after diagnosis, since they do not mask any of the symptoms of the infection and, therefore, may be applied 

2S immediately after the appearance of said symptoms 

[0031] The administration of non-specific immuno-globulins of porcine origin orally or enterally is particularly advan- 
tageous, since tt does not cause immunological rejection problemssince the said immuno-globulins do not pass through 
the intestinal wall and since they perform their protective or therapeutic activity locally in the intestinal passage. 
[0032] It frequently happens that, in population groups having a risk of gastrointestinal disorders, such as a new born 

30 babies of low weight at btrth, new born babies not breast-feeding, elderly people with immuno deficiencies, adults 
having an impaired tmmunilary system, particularly in the case of AIDS, persons undergoing chemotherapy in cancer 
processes, or persons who have undergone a bone medulla transplant, gastrointestinal infections are chronic and are 
often accompanied by opportunistic infections taking advantage of the imbalance of the intestinal flora to manifest their 
pathogeny. In such cases, it usually happens that the therapies used are not completely effective, since in the best of 

35 cases they manage to reduce the effect caused by the first pathogen, but are inactive against the opportunistic germs, 
whereby the use of non-specific gamma globulin concentrates of broad antibacterial spectrum is very advisable in 
these situations, since further to helping to restore the bacterial ecosystem of the intestine, it prevents the action of 
opportunistic pathogens and thereby helps in the recovery of the intestinal epithelium It is for this same reason that 
the joint application of an immuno-globulin enriched preparation with the specific therapy is of interest 

40 [0033] The application of porcine immuno-globulin enriched preparations affords the additional advantage that it 
does not cause the appearance of a secondary symptomatology associated with the use of other compounds which 
are used in processes of gastrointestinal disorders, such as are constipation, loss of gastrointestinal flora or reduction 
of appetite, since, with their being natural proteins, after their effect associated with tne bioactivity of such molecules, 
they will be degraded or excreted in the same way as happens with the remaining animai proteins ingested daily in 

-^5 the diet 

[0034] Since it is a case of a high spectrum immuno-globulin concentrate, obtained from a very large volume of blood 
of animals from different sources, it is to be expected that it will contain antibodies for a very varied number of bacteria 
and virus, in human medicine, the treatment of viral gastrointestinal infections has not yet been solved, since the 
antibiotics do not have an effect on these viius, wheieby the use of immuno-globulins could mean an advance in the 

so reduction of the acuity of such infections 

[0035] It ts well known that both bacteria and virus have the capacity of becoming resistant to antibiotics or chemical 
preparations Mammals combat sucn resistance by creating new antibodies specific to the new mutation of the bacteria, 
in such a way that the bacterial or viral mutations arc naturally corresponded to by tho apooarance of antibodies 
predominant in the blood against such mutations, in these cases, it usually happens that with time the antibiotics or 

55 immuno-globultns obtained from hypenmmunized animals cease to have a complete effect, and new generations of 
antibiotics or specific immuno-globulins have to be obtained This does not happen in our case, since with the immuno- 
globulin enriched preparation being obtained from sacrificed animals it contains antiboaies against the new strains of 
bacteria that have mutated to acquire resistance to the antibiotics In this way. they have at all times an immunological 
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activity against the subclasses of pathogens which cause the gastrointestinal disorders 

[0036] These applications are also appropriate for pets The nnicrobioiogical quality of their food is lower than that 
of hunnan food and above all is due to the fact that the food usually remains in the feeder for many hours at room 
temperature, whereby bacterial growth may develop under such conditions and may cause intestinal infections The 
5 use of specific immuno-globulins from hyperimmunized animals for the treatment of these gastrointestinal infections 
is infrequent because of the high cost involved in such therapy, as well as the lack of a precise diagnosis of such 
infection Therefore, the use of broad bacterial and viral spectrum immuno-globulin concentrates, particularly those of 
porcine origin, is an economical and viable alternative for use in reducing the seriousness of gastrointestinal infections 
and recovering the animals' intestinal balance, as well as a preventive use in animals having chronic infections and, 

TO therefore poor intestinal absorption 

[0037] It IS a regular practice to include oowdered plasma m the initiation and weaning diets of farm animals, partic- 
ularly pigs This affords benefits with regard to growth and reduction of diarrhoeas and mortality in this period of life 
Such benefits have been associated in the scientific literature with the immuno-globulin fraction present in the powdered 
plasma whereby the use of an immuno-globulm-rich fraction in the feeds administered at these ages will have a higher 
effect to that caused by the whole plasma Figs belong to a group of mammals born immunodeficient which need to 
ingest the maternal colostrum, rich in immuno-globulins, to incorporate passive immunity into their organism. This must 
occur during the first 24-36 hours of life, which is when there is an intestinal permeability to macromolecules, whereby 
part of the immuno-globulins ingested in the colostrum will pass into the sucking animal's blood, providing it with passive 
immunity for the first weeks, until the animal is capable of generating its own immunitary system. 

20 [0038] Nevertheless, the supplies of immuno-globulins as substitutes for the maternal colostrum known on the market 
aie based on bovine immuno-globulins The fact of using porcine origin immuno-globulins represents an advantage 
over the use of bovine immuno-globulins, since the action time in blood of bovine immuno-globulins is substantially 
inferior to that of porcine immuno-globulins, whereby the passive immunity of the sucking animals is improved during 
the first 24 hours of life 

2S [0039] In some applications, it is convenient to have plasma protein mixtures containing gamma globulin concentra- 
tions of over 90% 

[0040] Nevertheless, in other applications, it is sufficient to have plasma protein mixtures containing gamma globulin 
concentrations, relative to total proteins, of over 25%. In these cases, said mixtures may be prepared in a cheaper 
way and, additionally, these mixtures retain other proteins, peptides, vitamins and growth factors of high value and 
30 which are removed in the plasma protein mixtures whose gamma globulin content is over 90% 

[0041] For a better understanding of the invention, there are disclosed hereinafter examples of the diverse steps of 
the process of the invention, with inclusion of steps prior to the preparation of the starting material 

Example 1 

3S 

Separation of first fractions from animal plasma 

[0042] 1000 kg of unhaemolized porcine plasma were charged in a work reactor at 4°C and pH 7.7 Stirring was 
applied at 50 r p m and 53,18 kg of hydrochloric acid were added, whereby the pH was lowered to 4 5. 55 kg of 
^0 polyethylene glycol (PEG) 4000 were added, whereby the mixture contained 6 wt% of PEG The pH was readjusted 
to 4 5 The reaction mixture was left under stirring for 5 hours and thereafter was centnfuged in a centnfuge at 9000 
g, with a bowl for recovering the concentratedfraction therein After centrifugation, 33 7 kg were obtained of a fibrinogen- 
rich fraction and 1052 kg of a clarified fraction containing the remaining soluble proteins 

[0043] After removal of the polyethylene glycol, the clarified fraction had a gamma globulin concentration, relative 
to total proteins, of approximately 30% 

Example 2 

Treatment of the clarified fraction obtained 

so 

[0044] The 1052 kg of clarified fraction prepared according to Example 1 were held under constant stirring at 4='C 
and the pH was adjusted to 7.0 by addition of 33 32 kg of sodium hydroxide Thereafter, 88.2 kg of PEG vjere added 
to maintain the wt% at 1 2. the pH being adjusted onco again to 7 0 The mixture was left under constant stirring at the 
temperature indicated for 5 hours Thereafter, the mixture was centnfuged in the same centrifuge as mentioned in the 
55 previous example and 1093 kg of a new clarified fraction and 54 8 kg of a gamma giobulin-rich concentrate were 
obtained 

[0045] This gamma globulin-rtch concentrate had a gamma globulin concentration relative to total proteins of ap- 
proximately 50°'o 
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Example 3 

Treatment of tne qamrria globulin-nch corcenlrate 

[0046] To the 54 5 kg ot gamma globulin-nch concentrate obtained according to the previous examp.e v/ere added 
493 Kq of water (concentrate water ratio ^ 9) The pH was adjusted to 6 0 by addition of 7 7 kg of hydrochloric acid 
and a turiher 32 5 kq of PEG were adced to keep the PEG concentration a: 6 w^%, the pH being ad|usted again with 
nydrochloric actd The mixture was held under constant stirring at 4'C tor 5 hours after which ii was centrifuged in a 
centrifuge of the type indicated in the previous examples After the centrifugation process 17 kg were obtainec of a 
beta globuiin-rich insolubii-zed fraction and 552 kg of a clarified gannma gloouhn-rich fraction 

Example 4 

TroHimeni of tne new clarified fraction obtained 

[0047] Tc the 552 kg of the clarified gamnna globulin-rich fraction obtained according to the previous exannple there 
were ridJcd 4 5 kg o' sodium hydroxide^ whereoy the pH thereot was adjusted lo 9 0 Furthermore. 38 kg of PEG were 
added wricrcby the propomcn of PEG (bearing in mind [he PEG contained in the fraction), was held at 12 wt% The 
pH v\^s ndius'cd again to 9 0 The mixture was held under constant stirring at 4''C for 5 hours, after which it was 
ceniulugcd m in cippnralus of the type mentioned above and thus 550 kg of a clarified fracuon and 30 kg of a fraction 
[invK L) n iii^h gninii^n globulin content were obtained. 

Exnmplc 5 

Trcnimcni of inc high qnmmn globulin content fraction 

[0048] The 30 kg of the high gamma globulin content fraction obtained according to the previous example were 
dissolved in water by addition of 60 kg of water (ratio 1:2 by weight) The pH was adjusted to 6.0, Once the mixture 
was penecily dissolved it was dned in an atomizer (spray dried), by removing the water contained in the liquid product 
by subjecting it to transportation with high temperature air (ISO^C at the inlet and lOCC at the outlet) for a short period 
of time whereby the water was evaporated without affecting the solubility of the protein to be dried The powdered 
product was tinaliy packaged The characteristics of the powdered product obtained were: 





Humidity 


< 10% 




Protein 


90 ± 2% 


Ashes 


< 2% 


Insolubles 


< 2% 




Stai^dard proteinogram % (relative to 








protein) 








Albumin 


1.0 % 






Alpha globulin 


5.3 % 






Beta globulin 


4-0 % 






Gamma alobulin 


90.63 % 





[0049] The utility of the compositions to which reference is made may be due m part to the fact that the product 
prepared according to the process of the invention may contain IgM. transferrin cellular growth factors or alpha 2 
macroglobulin 
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Claims 

1 . Applications of mixtures of gamma globutin-nch plasma proteins of animal origin having a gamma globulin content 
of over 25 wt%, for the preparation of medicinal compositions, food and dietary preparations suitable for the pre- 

5 venlion and treatment of gastrointestinal disorders in human beings and animals 

2. Applications of mixtures of gamma globuiin-nch plasma proteins of aninr.al origin having a gamma globulin content 
of over 25 wt%, for the preparation of medicinal compositions, food and dietary preparations suitable for improving 
the immunological state in human beings and animals 

JO 

3. Applications of mixtures of gamma globulin-rich plasma proteins of animal origin having a gamma globulin content 
of over 25 wt%: for the preparation of medicinal compositions, food and dietary preparations suitable for the treat- 
ment of malabsorption processes in human beings and animals 

<^ 4. The application according to claim 3. characterized in that said misabsorption processes are: small intestine syn- 
drome refractory diarrhoea of autoimmune origin; lymphoma, post-gastrectomy steatorrhea; carcinoma of the 
pancreas wide pancreatic resection, mesenteric vascular insufficiency; amyloidosis; sclerodermta, eosinophilic 
onterttts 

-0 5. Applications of mixtures of gamma globulin-nch plasma proteins of animal origin having a gamma globulin content 
ol ovei 25 vvt%, foi the pteparation of medicinal compositions, food and dietary preparations suitable for the treat- 
ment of clinical conditions with malnutrition in human beings and animals 

6. The application according to claim 5, characterized in that said clinical conditions are ulcerative colitis, Crohn's 
2S disease cancerous cachexia for chronic enteritis caused by chemo- and/or radiotherapy: infectious medical pa- 
thology involving severe malabsorption; AIDS; cystic fibrosis; low flow enterocutanGous fistulas; and infantile renal 
insufficiency endangering patient growth. 

7. The application according to at least one of claims 1 to 6, characterized in that said plasma proteins are obtained 
30 from porcine, bovine, goat, equine or ovine plasma 

8. The application according to at least one of claims 1 to 7, characterized in that said medicinal compositions, food 
and dietary preparations may be used dissolved in water, milk, juices, yoghurt or other foodstuffs, 

3S 9. The application according to claim 8, characterized in that said other foodstuffs are humanised milk, paps or other 
baby foods 

10. The application according to at least one of claims 1 to 9, characterized in that to said medicinal compositions, 
food and dietary preparations there may be added any variety of fibres, prebiotic, probiotic products, vitamins or 

-to minerals 

1 1 . The application according to at least one of claims 1 to 1 0, characterized in that said medicinal compositions, food 
and dietary preparations are preferably used with the administration of antibiotics 

•^5 12. The application according to at least one of claims 1 to 11 , characterized in that said mixtures ot plasma proteins 
are of porcine origin and in that they are applied for the treatment of human beings 

13. The application accofding to at least one of claims 1 to 1 2 chaiacterized in thai said gamma globulin content ts 
over 90 wt% 



50 



14. A process for the preparation of mixtures of plasma proteins of animal origin having a gamma globulin content of 
over 90 wt°u, without the use of chromatographic columns, from a first concentrate, the gamma globulin/proteins 
ratio of which is over 30 wt%, said first concentrate being derived from animal plasma which has been subjected 
to at least one prior centnfugation operation characterized in that: [i] said first concentrate is diluted in water in a 
first concentrate: water ratio ranging from. 1 7-111, giving a first mixture: [ii] the pH of said first mixture is adjusted 
for the first time to a value ranging from 3 - 6, to give a second mixture: [iii] from 2 to 6 'M% of polyethylene glycol 
relative to said second mixture is adced thereto, giving a third mixture [iv] said third mixture is centrifuged for a 
first time at an acceleration ranging from 3000 to 11000 g. giving a first insolubilized beta g!obulin-rich fraction and 
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a first clantiGd gamma globulin-rich fraction both first fractions oemg separated [v] the pH of said gamnna globulin- 
nch fraction is adjustec for a second tirrie to a value rargirg frorri 6 lo 9tc give a toudh mixture to wnich polyethylene 
glycol is added to a weight proportion ranging from 6-12 wt% relative to said fourth nnixtu^e, to provide a fifth 
r^ixture. [vi] said fifth mixture ts centnfuged for a second time at an acceleration ranging from 3000 - 11000 g lo 
give a second insolutilized fraction composed mainly of gamma gloDulin and a seconc clarified fraction, both 
second fractions being separated 

15. The process according to claim 14 characterized in that said animal plasma is porcine^ bovine ovine, equine or 
goal plasma 

16. The process according to claim 15, characterized in :hat said animal plasma is porcine plasma 

17. The process according to at least one o' claims 14 to 15, characterized in that said second insolublized fraction 
IS d ssolved in water at a second insolublized traction/waler ratio ranging from 12-1:9, the pH is adjusted for a 
third time to a value ranging from 5 to 9 and the fraction is dried 

18. The process according to claim M, characterized in thai said drying is eflected tn an atomizer, said second insol- 
ubilized fraction being suojected to a high temperature air flow 

20 1 9. The process according to claim 1 5, characterized in trial said high temperature varies over a range of 1 50-250"C 
at ttie inlet and a range of 70-100°C at the outlet, 

20. The process according to at least one of claims 1 4 to 1 9, characterized in that said gamma globulin concentrates 
are suitable for preparation by a microencapsulation process 

2S 

21 . The process according to at least one of claims 1 4 to 1 7, characterized in that said gamma globulin concentrates 
are prepared in liquid, frozen, concentrated or dried form by a process other than the one using an atomizer 

22. The process according to at least one of claims 1 4 to 21 , characterized tn that said first adjustment is effected with 
30 hydrochloric or phosphoric acid 

23. The process according to at least one of claims 1 4 to 22, characterized in that said separation is effected in a filter 
press with a filtering pore sieve 

3S 24. The process according to at least one of claims 14 to 20, characterized in that said separation is effected in a 
centrifuge having an acceleration of over 3000 g 

25. The process according to claim 24, characterized in that said centrifuge is continuous 

26. The process according to claim 24 characterized in that said centrifuge has an internal bowl 

27. The process according to at least one of claims 1 4 to 24, characterized in that said second adjustment is effected 
with sodium hydroxide 
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